Background Dry skin is a frequent and multifaceted condition which can be associated with skin irritation, itch, patient
Introduction
The condition of dry skin (xerosis) has many facets and stretches from mild scaling and temporary irritation to manifest severe skin diseases. 1, 2 Xerosis results from a disrupted skin barrier which may arise from skin inflammation, 3 irritation, internal disease, 4 drugs 5 or just genetically determined loss of dermal function. 6 In many cases, there is a substantial patient burden due to the feeling of dryness, itch or burning. Objectively perceptible signs of xerosis include dry, scaly, rough and dull, somewhat greyish skin which can be associated with reduced elasticity, coarsening of the skin relief and wrinkling up to erythema and fissures. All areas of the body can be affected, but often skin areas with fewer sebaceous glands such as lower legs, forearms, hands and feet are more frequently affected. The underlying condition of xerotic skin is an impaired function of the skin barrier. 7 The natural skin barrier consists of 15-20 layers of corneocytes embedded in a lipophilic intercellular substance in a mostly regular, columnar arrangement in the stratum corneum of the skin. The corneocytes derive from keratinocytes which migrate from the basal membrane to the surface of the skin differentiate into nucleus-and organless cells with a rigid horn protein coat. In the lower stratum corneum, the profilaggrin of the keratinocytes is transformed into filaggrin. Filaggrins support the crosslink of keratin filaments via disulphide bridges and have an important structure-forming function for the skin barrier. Such barrier dysfunction can be distorted by external factors such as continuous irritation. Even more, there is an increased risk for deterioration of dry skin to manifest skin diseases like eczema. Xerotic skin is -independently from Filaggringene mutations -more vulnerable to allergic sensitization and subsequent contact allergy. 8 It is also discussed that atopic disease may be supported by skin irritation. Consecutively, condition-adapted skin care has been shown to improve skin condition and patient feeling, by restoring the disturbed barrier function and by re-establishing well-being and quality of life. 9 Moreover, skin care adapted to the specific needs of the patients can support the prevention of exacerbating skin inflammation and chronification.
In spite of the high relevance of dry skin, there have been very few applications on the population-based prevalence in Germany. Particularly, no publications have identified determinants and predictors of dry skin. For this, the objective of this study was to gain robust data for the working-age population on the prevalence and comorbidity of dry skin across Germany. The research questions were as follows:
1 Which is the prevalence of dry skin in the German adult population? 2 Which are predictors of dry skin? 3 Which dermatologic comorbidity is associated with dry skin?
Patients and methods

Participants and centres
Data of 48 630 employed persons were assessed on a cross-sectional level between 2001 and 2005 in whole-body examinations by experienced dermatologists during company-based skin screenings conducted in 343 German companies. Participation was voluntary and within working hours. All employees were asked to participate regardless of age, gender or dermatologic conditions to avoid selection bias. The conduction of the clinical examinations as well as validity and sensitivity of the procedures has been described previously. 10,11 Data were not assessed primarily for the purpose of this study. Therefore, the sample size results from the willingness of the employees to participate in the skin screenings. All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. For this type of study, formal consent is not required.
Assessments
An overall skin assessment was performed in all persons by a trained dermatologist. All results were documented by a second person in an electronic database. Next to the current dermatologic findings, age, gender, allergies, atopic diseases and the skin type were assessed. Dry skin/xerosis cutis was defined as an Overall Dry Skin (ODS) score >1. This assessment was applied as the overall clinical impression of all body sites. Atopic disposition was defined as discussed previously as pre-existing conditions of pollen, house dust mite or animal hair allergy or atopic eczema. 12 
Statistics
Uni-and multivariate analyses were performed. Point prevalence rates of the different dermatologic conditions were calculated for participants with and without xerotic skin as well as the odds ratio (OR) for the occurrence of these diseases among persons with dry skin. To explore whether dry skin is also a predictor for certain skin diseases when controlling for age and gender logistic regressions analyses were applied. Cases with missing data on the skin type were excluded from the analysis; missings on the different conditions were rated as not prevalent. All analyses were performed using SPSS version 23 (IBM Corporation, New York, NY, USA).
Results
Centres and persons
In 343 companies nationwide, 48 665 persons were examined between 2001 and 2005. For 35 patients, no skin type was documented, therefore, remained 48 630 for analysis. Mean age was 43.2 years AE 11.4; 52.8% were male. In total, n = 14 300 persons (29.4%) were rated as having xerotic skin (men: 30.6%, women 28.0%; difference significant with P < 0.001). Prevalence increased by age (Fig. 1 
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A series of skin diseases were found significantly more frequently in persons with dry skin ( Table 2 ).
Discussion
The current study aimed at obtaining robust data on the prevalence of dry skin in the German adult population. As dry skin is a frequent and burdensome condition related to considerable comorbidity and skin diseases, such data are of considerable interest for health care and prevention in dermatology. Data were obtained from a large number of persons at working age who attended skin screenings in companies all over Germany. As the major reason for participation was screening for skin cancer, only a low level of selection bias for persons with dry skin can be assumed.
The data show that almost 30% of the population >16 years show dry skin which underlines the importance of awareness campaigns for early identification of persons at risk of manifesting skin diseases and even chronification. Such persons should be consulted for preventive care and protective measures in their profession. A much higher proportion of xerosis was found in persons in German nursing homes where about 99% showed such dry skin. 13 However, the mean age of these persons was 83.4 years and is just not comparable with the current study.
Another study in nursing homes on persons (mean age: 75 years) resulted in 56% prevalence 14 which indicates the large variations in prevalence in such primary studies. As expected, there was a particularly high association of dry skin with atopic eczema in the current study. However, also other forms of eczema and psoriasis were predicted by dry skin. This indicates the need for basic skincare in patients with chronic inflammatoryskin diseases. Clinical effectiveness has been shown both for single skin care measures [15] [16] [17] as well as for a preventive program against dry skin in the elderly.
18 Epidemiology of dry skin Nevertheless, there still is a lack of robust data on most topical skin care products concerning effectiveness and quality. Limitations of the current study arise from the fact that only clinical examination but no skin physiological tests could be performed. For this, a technology-based evaluation was not possible. However, as all of the exams were performed by trained dermatologists, consistency and validity of the skin assessments are given.
Another limitation is the focus on employees. Thus, very young and very old individuals are excluded. However, within the age range between 16 and 70 years, age dependency could already be shown. Furthermore, persons at working age are the largest group of the general population.
Data were assessed on a cross-sectional level, impeding statements on causality. Still, regression analyses were performed to be able to report associations adjusted for age and gender.
Overall, the high prevalence of dry skin in the normal working population indicates the need for education and prevention. Such supportive care of dry or irritated skin has been shown to be effective and preventive for skin conditions. Moreover, it has been shown to be of marked value for the patients. For this, information and implementation programmes at work places are intriguing. Moreover, health-care professionals and pharmacists are encouraged to provide such information to their patients. Finally, guidelines for the identification and management of dry skin should be developed and implemented. 
